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(57) Abstract: A rare earth garnet sintered compact which is produced by subjecting a rare earth garnet powder such as YAG to a 
pre-sintering, sintering the pre-sintered product by HIP, and annealing the sintered product at 1 100 0 C to 1600° C in a whole oxygen 
atmosphere under a whole pressure of 4.5 MPa or more, and has an average crystallite diameter of 0.9 to 9 U m, an optical loss 
coefficient of 0.002 cm 1 or less and a strain of a transmitted wave of 0.05 A cm* l or less. 



2^1 



WO 2W4/067474 Al lllllflllllllllllllDllIil 



GR, HU, IE, IT, LU, MC, NL, PT, SE, SI, SK, TR), OAPI 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 

«B!j4.17lC«^-r & * 3* T : 

4.17(iv)) 



(57)gift: YAG3?<D#±SI#-*';/ htm©^ffi&«Stt£HIPlC J: y &$S Lfc«, £!E*t4.5MPaKUL<0£&gif?ffl» 
«K 1100 o C~1600°CT?T--JU-r-5 Cilery. ¥$SSS ; F-e*<0.9~9//nu Jtliife^JS^O.^cm 'JJIT, SifiifcS 



WO 2004/067474 ^^T/JP2003/000750 



• 



t 

YAG^^^,^^ ^^^©^Mfci^S r i #$l§fil£ 

^lTV^5o Greskovichbf*> Y 2 0 3 67mol%-Eu 2 033mol%-Gd a 0 3 30mol% 

V^-T?170MPaOAr#ffl^itt , 1650 o C-eiNp^HIP(^^ N • T-f V 4 y ? • 

LTV^S (USP5013, 696) 0 

mvxm.ji.i>m^m^^ mw&(omwm&m-ir 0 m%^^(D^m%, 

2. 93cm' 1 (D%m$zm& % § 1 £ tt T o 

Ikesue £> tt, Nd&»Q LfcYAGi&^Oigjt UT^§ (J. Am. Ceram. Soc. 7 
9 [7] 1927-1933 (1996) )„ YAGj&^m3l600 o C^3B#frm^^^#$^ & *U 1500 
~1700 < t5 v C3^FP^. 9. 8^fc«I196MPa-CHIP$tt, 1750^^20^^ # 

M§ti§ 0 YAGici3:$^#}3i]£ mm is ti, ni?^.<DwmwK £ *) m 



WO 2004/067474 




T/JP2003/000750 



5 *HXl4^4STi-So ^fcGreskovichbtf^^ft^tfK 2. 93cm" 1 <D)fcS3*c#$C fc£ 

15 #-5W|gft^$>s e ft&J^r.fl©^, ^ig^B^fiO. UggtfeSo 
20 

/tim, ^M^#iC*50. 002cm~ J ^T. 3tiM®S#-^0. 05 ^ cm" 1 ^T^ife 3o 

v> x 5jz:^^^^ } e ) 5o.9~9/tm. ftffl£c#«*0. 002cm- l £*T. ^igt&ffiS^ 



WO 2004/067474 ^^T/JP2003/0007SO 

0. 05 X cm- 1 SkT(Dmi£fci % & *b5o 

#^^^U<fi, HtflBT— — 7KOig.^^H00~1600 < C s ftt>&& U< ttllOO'C 
~1550°C, mmT=--^-V<D^mmWmm.(D^m^.5WaU±-C HIPi&^f*160 

fc£900KPa(8.9atmm_k£: fl§V^ft#I3E-etf>T~~;W£ £ 9 »»flcSr^BlW 



a > 



WO 2004/067474 ^^T/JP2003/000750 

5 3fef*:*t?<O3p*&||gfi- : f-S«r0.9~9/tm4:i-S^fc*sa[9i-c*>So £fc*IIffiTT?<£>T 

$tbfcYAG-T?fe§}5S % (Y». s Gd,. B )A1 S 0 I2 <Z>J: ? ft^V jt&Mi^ Gd 3 Ga 5 0 

&fc x ^tt^^-^liS^n^YAG-^LuaAlsCa, Yb 3 Al B 0 12 ^i*, & 

25 fb^J«»PbT^^:V> 0 



WO 2004/067474 




T/JP2003/000750 



E2«, ^#^#&147MPa<DAr'*U45() < C-t\ 0. 5~100Np^HIP^S U7t^^^ 
S3te. ^-(i^i^#:^147MPaOArtf 1800t)-e, 0. 5~100B#P^HIPMS Lfc$5$£#: 



io o. 5moi/ y s> h^omfflimmM y h y * atk^^is iiy^t, o. 5moi/ y 

mtVtCo T ^^ — TTkfc «fc «9pH3r8. 2fcf|gbfc, 2raol/ y y h/KO&Bfc** 
15 #|C32 , Cfc:*i« l Ufc 0 #IT©ift*^©pH©*/MtH:7.0*T?, ^T^T#^3B#WT? 

20 fc2Atm^±C0^3^^^fefe^^ofc„ 



0KPa($j5kgf /cm 2 ) (DJE^J -CJ3E A £ *K & # s 50 X250 X 15mm(£>J&7^# t ft o fc D 



WO 2004/067474 ^^T/JP2003/000750 

hr\ ^2g^«10- 8 Torr£AT"efeofc 0 & htltc^ffimfe ft MWa^m. 
t<DttX, T/l'2c* ; 7xmfc&%mmX, 99.4%-t?feofCo j^#tf>#J©rffi£;£ 

^{i3l7C#H^4 , *7c:^K^^^tT^iX. mmn®M<PXft? HIP-^T^ 



HIP 

^mmMimzHiPiczY) mmistifro hipis. ^^i^Ar#H^;i47MPa (— ffltmfr 

}^10~250MPa) T? N 1350^ ~ 1850^ <DU&$iffiX, l~100B#|ig (O^MX^f^> tn 0 

fc(D¥>-&3%£&^'&%m 1 ~HI 3 KTF-to 1720°CJ$JLJi©HIP^<t «9¥^^^^F^I*1 
0/z mSJUiKHiflDU, 1400 < CmT(^HIP^«:5p^^^^ 1 @J*0.6At mJ^T-C^ 0. 9~ 

1450t)^0.9/i m^±(7)^j^f B ^#^#^t51^HIP^^«5^P B 1^_b^^-e, H 

Hip^iimi?, ^^ii^^^^s^b, Mn-&mmirz> 0 ^tcHipmrn^n 



hip^#^. HIP^-e#fflm^Ar-o 2 3&ir©•g•^m#K^:^^Mb^ HIP« 

i-tTT--/H.fc 0 Jfe*5HIP^fr^r^bfcm^> SIMltr=-;Ht 
*>&Vn 0 T^-^^^HIPtaSCHIP-C^^iiStam^Ti: ^KfiHIPfi 



WO 2004/067474 ^^T/JP2003/000750 

UXO)T^—^Xfi, mgi£X<Dffi.f&&&£.t, ft&2t J &&T&Wim&fr&&1iaL,. 



25 " icjsaugfr^jnxtt^ajeb^io 



gm^&tes Journal of American Ceramic Society 55 [2] 109(1972) Km 



10 



WO 2004/067474 ^^T/JP2003/000750 

= 1.56 X 1000 X L/N/fe^C^^ 



0 4 tt^teft^*© W^36S**t-o (YAG V" — if J&V^ LHe-Ne V— if ) /&> £> 

m^^rX/lO^TC^^a'J^iS^). ^®m£(Ra)£0. 5nmE*T£: bfco **c«» 
20 <E>$!!^-C{3:. 3fei®i'YAGW— if 01.06 m mj^SrffiV>fd^ % 633nm<£>He-Ne 1/— if ^ 

»V^<&*W&JHV^ I ' / I o = (l ~ a) 2 3&>£>W«® ^^^^^^ 
I/I 0 =(l-a) 2 exp (-J8L)/ {l-a 2 exp(-2/3L)} 

25 a>k«£#ftlHS^03feS3*c#i&:i3 3T5fca67t„ I o«AI*3te<23£^ I ' , I «^ 



WO 2004/067474 




T/JP2003/000750 



?&£KZYG0&:SL GPI-XP)T*®]5£bfc 0 
40 X 12 X0. 5mm(E>££j^#fW<O40 X 12min<E>® £ bfc^, ^ 4 

t Ufc„ 

10 

YAGfOS|-fc:oVN-C, T~—^4kW<D§£m&3tlte, HIP^#<D|£#2r^ 2 J^lTo 
YAGJ£J^<Z>fWt UT, J^^^^T?(Z)^-f y h 9 ?^<D50mol%£:!£fc;*f K 

i5 Hsf(fW42K mt/^T^-^^^ti.nmmn^)^mm^t^ 0 yag^^^jn- 

-eOD^*^r^3 icm-To YAGlU:£Nd,Er,Cr,Tin,Ho,Yb^£MUTt>&< . £fcT 
/P^ nt>A^ftx.TGa^S:ffiV>-C^^V^ 

^1 fahT--J\snm$Lt Lt, 4. 5MPa£*_h©:£ffi (0* U < &250MPa£AT) ^ 
4>£ < t t>lvol%^_h-C9OOKPagJLJi-C^:ffi£JlT©^^^jab^0^ UV^ £ 
20 So &fcT~~ Lt, 1000TC£A_h, gf£ U < tell00<C.£JUr-C\ HIPM^ 
£AT, b< fiHIPM^f £ 9 ^O^-MSV^^ ^Jx.{^1100~1550 < t^^f* 

m 3 YAG^^5iS|-^^PIil<7)^}iS#e)^S ^ t &ftfr%o 



WO 2004/067474 



10 



T/JP2003/000750 



mm 


X98KPa 


0 2 /Ar 


tiXhr 


lira 


1/cm 


1/ cm 




50 


20/80 


1300X3 


2.3 


0.001 


0.008 1 




200 


20/80 


1600X3 


2.5 


0. 0008 


0.0051 




500 


20/80 


1300X3 


2.3 


0.0004 


0.0061 


mu 


1000 


20/80 


1300X3 


2.3 


0.0007 


0.0071 




1500 


20/80 


1300X3 


2.3 


0. 0002 


0.0051 




200 


20/80 


1550X3 


. 2.3 


0. 0008 


0.0051 




2000 


20/80 


1100X3 


2.3 


0. 0002 


0.0051 


mm 


1000 


1/99 


1300X3 


2.3 


0. 0007 


0.0071 




1000 


20/80 


1300X1 


2.3 


0.001 


0.0081 






*M 


1300X3 


2.3 


0.006 


0.0891 




20 


20/80 


1500X3 


2.3 


0.005 


0.0901 




40 


20/80 


1600X3 


2.6 


0.003 


0.0121 




1000 


Ar 


1600X3 


2.4 


>1 






1000 


20/80 


1750X3 


15.2 


0.0021 


0.0821 



* ^10~14WJt*EW. 

* ««rm500°C. 



.06#m(£TFPU-). 
HU HlPttieOtfC, 147MPa-e5B#f?fl. 



15 



li 



WO 2004/067474 

hip^# a^^c 



T/JP2003/000750 





°CXhr 




u m 


\/ cm 


\/ cm 


m 




1450 X 


5 


0.9 


0. 0011 


0.006 * 


0 


^-22 


1500 X 


5 


1 


0. 0005 


0.007 * 


0 


^23 


1550 X 


5 


1.5 


0. 0007 


0.008* 


0 


«**4 


1600 X 


5 


2.3 


0. 0007 


0.007* 


0 


W24 


1650 X 


5 


4.2 


0.0004 


0.006* 


0 


»[25 


1700 X 


5 


8.9 


0. 0007 


0.016* 


0 




1450 X 


10 


1.1 


0. 0012 


0.009* 


0 


f»7 


1450 X 


20 


1.4 


0. 0014 


0.008* 


0 


WJ|B|28 


1450 X 


50 


1.8 


0. 0009 


0.008* 


0 


Wf29 


1450X100 


2.3 


0.0009 


0.006* 


0 


1*^30 


1800 X 


0.5 


8.6 


0.0004 


0.026* 


0 





1350 X 


5 


0.5 


>1 




0 




1400 X 


5 


0.6 


>1 




0 


fi»3 


1720 X 


5 


10.9 


0. 0002 


0.082* 


0 


fs»4 


1750 X 


5 


18.5 


0.0008 


0.075* 


4 


20 f£&35 


1800 X 


5 


33.1 


0.0008 


0.012* 


12 


Wl-36 


1800X 


10 


42.9 


0.0005 


0. 009* 


29 


f»7 


1800 X 


50 


65.9 


0.0017 


0.010* 


m 


1^38 


1800X100 


90.1 


0.0008 


0.020* 


m 




l~38fc&t»J. 











25 * ^Hl^&telSOO^ MQ>p-e2Wm, T~—/l^mSM>a,0 2 20vol%/Ar80vol%, 
IZOCfC, 3sm 
* HIP#H^v,}^Arl47Mpa. 



WO 2004/067474 




[T/JP2003/000750 



ge3(YAGi^(PfftiSf) 







tXhr 


u m 


\/ cm 


1/ cm 


m 




Yi. sGcU. sAlsOia 


1700X5 


8.5 


0. 0002 


0.012A, 


0 




ErsAl 5 0 12 


1700X5 


&8 


0.0002 


0.008/1 


0 




LUsAlsOja 


1700X5 


7.8 


0.0002 


0.005/1 


0 



* ^^fmSOtfC, Jg&r&S&BSL T~^H£#fi98MPa, 0 2 20vol%/Ar80vol%, 
10 1300<C, 3B#5g. 



WO 2004/067474 



13 



IT/JP2003/000750 



1. ^yh'T-fy^^f^y^- ^^(HlP^ic. ADff-g-m*#K 

^ -ex £ tifr. 

3fcti^#^ s 0. 002cm" ; 

^©3&ffi3I^O. 05 X cm" 1 $XT<D3k±MJf ~ * S> ^££#0 

9HIP$y&#:£ b ; 
i»> ; 

SF^^^@^o.9~9^ m. 3fea^l^* s 0. 002cm- 5ga§^®S^^ 

o.o5^cm- i mT©^^«b-rs> f±p-^^w©i®m 

3. MIBT^-^-CO^m^#ia^;O^5>ffi35 s 900KPaJBAJi-e, T^-^fig 

4. fulBT^-— ^CD?aS^1100—1600°C > MIBT^ — /^-CO^^^#|S^©^: 




;T/JP2003/000750 



1300 1500 1700 1900 



m 2 



2.5 




0 20 40 60 80 100 120 



WO 2004/067474 




1T/JP2003/000750 



2/2 

m 3 

100 I 




0 20 40 60 80 100 120 



12:65** 



13: A" 9 - 9 



INTERNATIOiBi SEARCH REPORT 



lull n^Bffn il ippEi limn 1 fo 

PCT/JP03/00750 



A. CLASSIP1CATION OF SUBJECT MATTER 
Int. CI 7 C04B35/50, 35/44 



According to International Patent Classification (IPO or to both national classification and IPC 
B. FIELDS SEARCHED 

"Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C04B35/50, 35/44 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kdho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 2001-158 660 A (Kamishima Kagaku Kogyo Kabushiki 


1-4 




Kaisha) , 






12 June, 2001 (12.06.01) , 






Claims; Par. No. [0015] 






(Family: none) 




A 


US 5075267 A (Sumitomo Electric Industries, Ltd.), 


1-4 




24 December, 1991 (24.12.91), 






Claims; column 2, line 63 to column 3, line 14 






& JP 2-229764 A 






Claims; page 2, lower right column, line 17 to 






page 3, upper left column, line 11 






& EP 385510 Al 





"x] Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: "T' later document published after the international filing date or 
"A* document defining the general state of the art which is not priority date and not in conflict with the application but cited to 

considered to be of particular relevance understand the principle or theory underlying the invention 
"E" earlier document but published on or after the international filing "X" document of particular relevance; the claimed invention cannot be 

d ate considered novel or cannot be considered to involve an inventive 
"JL M document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other T document of particular relevance; the claimed invention cannot be 

special reason (as specified) considered to involve an inventive step when the document is 
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such 

means combination being obvious to a person skilled in the art 
U V document published prior to the international filing date but later u &? document member of the same patent family 

than the priority date claimed 


Date of the actual completion of the international search 
17 April, 2003 (17. 04.03) . 


Date of mailing of the international search report 
30 April, 2003 (30.04.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office. 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISAmO (second sheet) (July 1998) 



INTERNATIOl^K SEARCH REPORT 



Tntef^^na] application No. 

PCT/JP03/00750 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A JP 2001-89225 A (Sumitomo Electric Industries, 1-4 

Ltd. ) , 

03 April, 2001 (03.04.01), 

Par. Nos. [0026], [0029], [0030] 

(Family: none) 

A JP 11-130428 A (Director General of National 1-4 

Institute for Research in Inorganic Materials of 
Science and Technology Agency) , 
18 May, 1999 (18.05.99), 
Par. No. [0026] 
(Family: none) 

A JP 2001-158620 A (Shin-Etsu Chemical Co., Ltd.), 1-4 

12 June, 2001 (12.06.01), 
Par. No. [0010] 
(Family: none) 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



T/J PO 3/0 0 7 5 0 



a. mm<nm-rz&m<z>$tm mmm&m ( i p o ) 

Int. CI.' C04B35/50, 3 5/4 4 



M«rfTofc*/.bBR»«. (SHHtiff&a (IPC) ) 
Int.Cl. 7 CO 4B 3 5/5 0, 3 5/4 4 



B*BfUi*r&&4ft 1926-1996^ 

B*B&Nllffl*r&&4R 1971-2003^ 

B*@£»JSfl3#rj64fc#a 1994-2003^ 

B*ffllH/B$r^M£;#ft 1996-2003^ 







!t?fccb®Hco#-i§- 


A 


JP 2001-158660 A (W^'fb^X^^^h) 
2001.06.12, #fFm^!5IS, [0015] H3£ fcL) 


1-4 


A 


US 5075267 A (SUMITOMO ELECTRIC INDUSTRIES, LTD. ) 
1991.12.24, #mf^f&ffl, I2fflf6 3?T-|g3fflf&l 4?T 
& JP 2-229764 A, #fFlf^^^ffl, H 2 H^frT^ 
01 7ft-m3KZE±Wmi Iff 
& EP 385510 Al 


1-4 







&CO 



rxj &KMm<D$>z>jcWi-r?&ox, mmxm&z-x&m 

«t o Txi^ttds ft v * i: % £ h th -5 t> co 
r&j i->'<rl'h77 5!J-iit 



17. 0 4. 0 3 



30.04.03 



B*m¥ffijf (i sa/j p) 

W#*l 0 0-8 9 1 5 
JWEfffftHKJRtfBBHTB 4#3-^- 



(4Mr<*>&>sjkji) 



4T 



9 5 3 7 



m!3#-S§- 03-3581-1101 



3 4 16 



ISPCT/ISA/2 10 (12^) (1 9 9 8*F7J) 



T/J PO 3/0 0 7 5 0 



C (MZ) . 



JP 20 01-89225 A (ft^^^3£|gttcS^4St) 
2001.04.03, [0026] , [0029] , [0030] g& '(7t5!)^U 

jp n-130428- a m^&ffiffmvmmw9sm&) 

1999. 05. 18, [0026] m& (7 7^P — * U 

JP 2001-158620 A tftj&frffc^XUBfc^lfc) 
2001. 06. 12, [0010] &m (77^!) — D 



1-4 



1-4 



1-4 



tSPCT/ISA/2 10 m2-<-V<Dffi%) (1 998¥7^) 



